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(54)Title: PROCESS FOR PREPARING AROMATIC POLYCARBONATE 



(57) Abstract 

A process for preparing aromatic polycarbonates which comprises 
subjecting at least one liquid starting material of polymerization selected from 
the group consisting of molten mixtures of aromatic dihydroxy compounds 
with diaryl carbonates and molten prepolymers prepared from aromatic 
dihydroxy compounds and diaryl carbonates to a transesterification reaction, 
characterized by conducting the transesterification under reaction conditions 
satisfying the following formula ( 1 ): log (S/V) > 2 x 1 0 ' x M n + 0.8 wherein 
S represents the area (m^ ) of an evaporation surface defined by the area (m ) 
of the exposed surface of the liquid starting material; V represents the volume 
(m^ ) of the liquid starting material; and M n represents the number average 
molecular weight of the aromatic polycarbonate to be prepared. 
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(75 # ?5E if' J; o -C , ^ m n t (7^ m fAm ^J: h ^J: m ^ it . 
M ^9 tlS i: ^ M L- t'^ ijfE T ® to ® ^ ii S ^ S ® « S ( m ^ ) 

!r * ?'<^ V^ <7) i -f a o 

^ fcMt ^ ^ S V im') tit. m -a- -C- ^ K B^J 
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2 6 

^ ^ - m ^ ^ ti >^ tz ib (D m ^ (O y)^ U '--^i 

fcy, ?sssv (m^) (Dy u V ^ — -d'^ mp^m^t^ a 5 t> h 

* ^ d ^ tL b , a # ^ ti . it i: ^ J: o T -iS ^ 

(b) ii. mi (a) (D-m^MV (m^) CO^^Jg^'^^&I/^ 

(^fc^v^Tfi, mi (b) CD ^ L T i6 /c zK 4 o ® 

H 7)S ^ a {t ^ S ^ ® ® m S ( m ^ ) X' h 

•m^M^ (m^) m^^^^m^'i^^M-r^m^. 

y — ^ . I'J ^ -r ^ ^ # :^ ^ / t K n v"fl: -a- i:' <7:> 

i:t m p> ^ » I- ^ ^ -f' ^ ^ ^ =t o T ^ i:- 1 ^ o imm^ 

#! ci f± . ^ # ;^ ^ y t K D 4^ CD {ill , fi ^ ife # ^ 

ct o T M 5 ^> ft V? T y — — 4^' — h ^ :^ v= 

^ y t K D ^ -(h: -a- % ^ tT:) fi * ii . fi ^ ^ > h ib @ m 
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2 7 

m ^ ti ^ -r 5 r t o T * ^6 <b ^ s o ^ i§ 0j o It ^ 

m ?a S !' S3 V^ T « , -f^ a « 1 , 1 0 0 k g / m -e 6 

/ t K n v- -ft: ^ ;^Xfl^^'p(Dy'Uyti]}-^'— ^<DMM^ 

■ir ^ z t iz ^ ^ X m^x- ^ ^ o 

ibc^^m;TL?^^;6>f^m'g•UTV^^t^l^^aLXV^5o 1212 (b 
-1) . 02 (b-2) {i. 112 (a) iZ?jkTmnSi(D-^^ 

m m t'^ X it. f£ < mm ici^ — m ^ X ^ ^ V X m m 
(D^rm^ 4 ^mf^i^fzt % ^ ?e> ^ u 0# it^ fii -r- 5. » 
mm iz^\^^ X it . m 2 (b-i) > 1212 (b-2) (D)\^m t 
\.x ^i^fcmmv^m.ik'T^mTm'm 4 (Dmmi'^^^mK-^i-f ^ 
m^Mmms imn x^^o m2 (b-2) ^c^3v^T. »fc 
T i^"^ A \z. \^ X \^ m m. f£ . \^ <D m ^ ^ \^ CO it . ig ® 
t ^mnjL\t^^uWi'(Dmx \tf^\^ (DXJ^mm<Dm^mm^ s 

( m ^ ) }i ^ * tL „ fe^ , m 2 ( b - 2 ) ^ t ct 

^ . w-m ^'ii^ u h n.^ ^ tL fz y \^ ■) ^-li. 

f:i B# (7) iti CD ^ ^ -C ^ T L T V ^ ^ t; to <!: i~ 6 o 
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2 8 

i# #t 1^ u :/ y -7 - m » b . m-^ h m iti i^fz 
^ y - ^ . m±f- ^ ^^m^e y t u ^ iyit^m ^' <Dm 

S b ^ » ^ » -r 5 C i: J; o X iiij ^ T' t ^ o ^ /:: , ^^ :y 

/i)^ b , ^ ^ -r s ^ § ^ / t K D -fb ^ #j :sl T>' IB ir o 7" 

<lr*i!6. ^m^^tT^fi-^^a^T'Ol^irbm (1, 10 0kg/ 
m ' ) b ^ * {c: ^ ^ -r S t J; o T zPJJ ^ # ^ „ 

HI? (a) S.'^^P^^Tf^ -^<DV\^%\-n 4 K 

fp^ o T ^ ^ -r ^ R K (D y ^ - L -cm 

Kffffioms&HI-efo^o EI7 (b) {±, HI? (a) O^iJ^S^D 

* * . ^ ^ m < , - * R y -V - S f o 

(b) (ry^UU\'i. M^a i: U T v^ <7) -C- . ;$:fgP^o^ 
^ffiffi^S (mM \Z.\-t^%\\f^\^ . mi (b) cD|^m§|5(D 

^ P.^ B V N T . ^ |g ® ® a S ( m ^ ) , ^ » V ( m ^ ) 
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2 9 

log(S/V)^2xiO-'x3Zn + 0.8 (1) 



CO # ^ S -r -5 ^ # T -C fi ^ -r S o fzfd^. ^ ( 1 ) (i , 

T^^st: (1) otBis^ft-rn/c^^jcii, 

;5jc < 'm ti tz & W ti: ^ ^ m ^ 'J - ^ - H ^ 

*^p^<^^ (1) <D m m ^ m ^ K m ^ ^ m I' X m 

n-r ^ :l t <dx ^ sfi-a-tff-c-^tbf^. ^(;)?F^^^^^o^/^-c^t^(^ 

^ij PS 75'^ . ;?/ -r K fp' o T 4^ y ^ — ^ »fc T -^i: L- "C m 

;i^-^K<bLTIi. Rtit^^, Ri6it*t. m^^^m^ 

CO ff^ ^ CD «r ti -e o -ff ^ K ;a> 1^ ^ Tfc o -c ^3 y . :^ 

K ct:) miJ U — ^ ^ T ^ it 6 M -a- L- . ^^^^A^m 
f* ^ A i^ -S ^ t£ . ^ K "1^ ^ ^ o M ffi i'^ o T ^ 
y -7 — ^ ^ T ^ It "b M U . ^" '1' K CO ^1- IRiJ (I *o f$ ^ 
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3 0 

^m<r>^ (1) (D m ^ m & ^ ^ K It ^ w ^ m X mw ^ 

-r^KJt^i'^^mii^i-xmn-r^z t (dx t ^m^^i t m(D 
m^^^m^^io^x^^m^^v i7 -tt^^-- h ^mm-t ^ z 

0 ]>k ±x ^ ^m-^) . mk^^mxh^ o tt^ o x . mK.\-t. m 

-ko^^m^i^^^Wii^^ V n ^ iyit'k^ t 'J T y — ;v fj 

- Y f)- h^mmwm^ m^^xm^ x^xw^^m^^^mm i . 5 

$f ^ L v ^ 1« o — o -e ^ , 
ma (a) :blxj (b) . iii4 (a) Sit/ (b) . mo. m 

6 ( a ) t/ ( b ) J: U . ^ T- ffi ^^ 5 3 i (75 t 6 fi 
-a- ^ CO J. 14: f >J ^ i- 5 . ^ l§ X ffi 5 ^ (i: O X ^ 6 fi 
tff , C ^ O J. {2^ JCPI ^ ^ 5 O X I. ^ „ 
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3 1 

m s (a) t (b) mw^ <^ w- ^ 7 ^ m ^ . ^ 

us (b) \tm S (a) Oi^in (b) -IE (b) {Cfp^o 

t^mmmxh ^ o 5 hmx ^ titi^ ^ y -7- 

3 ?L (75 ^ 5> la IS 6 -I:- m i^C ^ ;fe^ 4^ :^ -r K 7 ioi ^ la ^ 5 » 

m Q 8 Id- hm^^ ^ ^ ^j: i-i ^ ^ h Q 9 X V W 

tU ^ n 5 o ^ T -t- ^ fpT S ^ (T) i6 t n ^ 'J ^ - , 

n >ct L T ^ ( 1 ) (D m m & \^ X ^ Z t -A'i 'Z^ ^ X 
h^o W ih ^ ^ V - %: W U W^Pr m a St^^t^stUTM 
5^ ^ K St) ^ c t h^mx h y ^:^^X ^ 

m m::o ^x lb ^ X h ^ o ^< :^ ^x n 0 m ^ n , mm 
^ ti tz ^ V - ^ ^ V M L w^n m a 5 ^z. m \^ h 
■r^^^^-^mxh^o ^Mm:fj^ t L X \t . mmm^i^ u 5 i^m 
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3 2 

i^m^f htl ^ . ^j:^ . fi ^ ^ . h ^ it t - ^ - 

m ( ig ^ ^ T v^ ) j: U >!]D ^ ^ tL . o ^ T 

^0 ^ ;y K 7 {1 . ;i , ifi 6 g| ^ L U , It -g- 

^co±U^M:b^h^ f T Ac !7 ^ -V g] f 6 :i i: -e 

m &t) ^ i- 5 1^ W ^iJ -c ^ o 

|g!4 (a) ^1114 (b){i.m^c;ORa^>^7-^K7A?rii 

;35?>m-a-^i^^i?^'l'-7°cDm'^^l^^U, 1114 (a) '.± ^ (D 
MB&Sfi^SHlT-fcU. 1214 (b) am 4 (a) c7)j^IV (b) 

- IV ( b ) izr^ ^ tzmmmr^ h ^ o i^. *4 w p 5 # a ^ 
K 7 A ^ sa $ K s o Fi^^if ^ F 7 A{cr^ ^ xmTi- 

u y -7 - 3 b > ^ |g dB 4 J; U g'J ^ 4^ 6 ^ # ^ --e / 
t K ci V/ {t: -g- 4^ ^ ^ ^ -f :5 o fi ^ ^ ^Mi M i£ T Cl > 
b a — yi^ ^ -C S3 U . ^ # ^ / t K CI ^ -ft: -a- ^ . iZ- 
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3 3 

-i^- h p 9 J; V mth o mr-t ^ & <D h ti 

^ :: t t>-E^WX^h ^ o m ta ^ ti fc yi^ V ^ — ^ nxf J^.f-^^'i^ a 

:» # , m m ^ ri tz V — ^ m M I. }^'^^ ^ a s }^ #t 

^ -r ^ :^ 5^ ^ ^ If b ^ o ^.e ^5 . m^^it. ^ ^ y h 
*fcf*t-^-^ ( 0 ^ ^ T v^ v^) {c J; u :?)a ^ , ^> 

o ?a $ n T ^5 o . ;^ K 7 A . m ^it . SB 6 (C 
@ ^ L U . ^ CO _h §P |g b m y T (f !7 ^ tM' 

^c^§i^;t?y ;t7-#-;^ — h <D m ^ M 1^ ^ - T -y-y-t 

^ ^ <i: i^-^mxh V . X m &^ Id ^ Ife ^ ^ ^ ^IJ -C 5 o 
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3 4 

y (DM^^ I (D m m m m m h ^ o jw^m^m a 5 

^ # ^ ^ y t K u ^> {k: -a^ ^ ^ B -r ^ o m^^^uitm 

jETt-=':/hi=' — /i^^tLT^sU, Kn:3f>"fb'a' 

^ ^ ^ . i£^^ W ft^ C X :^ m a 8 ^ m^^^ ^ ti ^ ^ 'li tf 
:^fit^i±. V h p 9 J: U # ati $ 5 . ^ T i- 5 PhI d fi -a- >g 

y -7 — <7)^5fIit;^^^^M n {w)^t L -C^ (1) (T.'m^^^ 

m & \^ X ^ z t i'^ 'S^^ W X h ^ o m L . c (D ftl ^ CD ^ . ^ 
-7 - R m ^bt -f K O -Y K ^M- ^ M U ir g * ii^ T ct 

id v^ T ^ ^ n ^ ^ ffi ® « ii ^ * tL o # iu $ n 
y — ^ nxj w^mmr^^ a 5 tc-^Si^urMf-^^^ib^i^i^ 

^ i: "51 X' ^ 6 o M ^ it ^< y fJy ^ X h X ^ 

T 6 = ^< ■;/ ^ 5^ tmt 9 a^ i' ii . # aj ^ tL 7t y -7 - 

^ ^ U L If: ii^t P 5 ^ L T'^ s a- -r ^ * "51 -c 
^ o Jl ii^ ;^ 5t t L T ii . i^, *4 p 5 M 6^ u y 
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3 5 

J[?.)^4^^&P St^-Wi^u. m ^ ti ^ V - (D - ^ ^ 'i^m^ 
^ t m b . a U CO ^ - ^ ^ U^' ^ *p o 5 ?5 fr 

v>/^VN) i U :^jn HJi $ n . o ?fi ^ T -5 o lUSJc^i- 

m <D ±^ ^ m h ^ V r if f:i ^ iz. m ^ ^ fz V -r 

-;VT :y 7" r ^ w t pj X' U . X H 6tJ ^ -T S * ^i] 

"C S o 

I§]6 (a) tm Q (b) m^<^Rtti^^ — :7"4^;^?~-rK 

T^y -^-3 ^n-y ^ ^ t^-h- hM.^ ^ ^ ^ ^ ^ ^ (om^^^ I 

$r^L, g]6 (a) fi-tcotKlii&Sttt^ffilll'efcU. !1I6 (b) 
ii [H 6 ( a ) CO \1 ( b ) -\1 ( b ) /a o /c fclff ffi [gl ^ o 
l^i^lf^^^p o fi^ h M X ^ nt^-^ ^ -7-3{±7f--/^-:7n 
- U ?S m c^ R fti ^ ^ - 7"' ^ -r K 7 C ( /l- g|5 l I (D 
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3 6 

^ K 7 C (7) 1^ li ffi }c o T T -r 5 :/ 4^ y - 3 ^ 
ft , R 1^ 5^ ^ - 7- ^ ;y" ^ K 7 C CO ^ ^ ffi 4 J: U giJ ^: -C 

^ y -7-<D|g:^*§^-^l:liI n L T5t (1) o M 

<^ j£ L T v^ ^ - i: ^ -e ^ c tti $ n ^jf y - ^ 

^ o a -a- ft ^ 5^ T' ;^ ^ -C t> "SI T' o :y 

^ ^ -e e> # ^ fi . # fcti ^ iT. fc 4^ y - ^ ^ u asi u 
^ p 5 #fc L g ^ -5 * ^ -C ^ . ill it 

k U T ft . m *4 ^ P 5 il M 6<] :7° u 4^ y - ^ L , 

til -r :^ ^ ^ , m ti y V - ^ mf^^ w-^n m a 5 m 

^ 1^ L . # tii ix 7t 4< y -7 - CO - §[5 ^ ^110! 6^ ^ t L , 
U CD ^ y - ^ ^ t/ $4 p 5 /-c 7t^ u 7j? y - <b 

* iS 6^ #fc 1^ -r ^ ;^ ^ ^ If b S c . p^mf-^ 
- :/ 4^ K 7 C CO ^ CO PbT T- 5 ^i- ^ 1 l ft ^ 

J: V mm^tix t5 , ^ R 1 2 X m'i^ ^ titzmmix . 
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3 7 

t O ^ -ffi V ^ 2> i: -C' # S o mp^i-i. ^ 5e ^ Is ^ K 7 ^ . 
1 0 9-1 1 OH ( ^ ^ ^ |# ^^ K ^ H * S M ^ H . 0 

t X it m m ^ - -i^ . SK-OIL#2 6 0. s 

K-OI L#240, SK-OI L# 1 TO^Ir^ffSCt 

- /u T :/ -5 ^ "ST tg -t:- U > X |g 6^ ^ 5S "T ^ ^ W 

^ < fi: ^ fz. ib nm ^ Mm-r ^ m n B ^ u < » 

^ ^ m V :^ — — h <D ^ mm ^ Q (kg/hr) ©iciil 

S ^ 0 . 0 3 Q ( 2 ) 

O ^ J£ f ^ ^ # T -C m ^ -r ^ ^ (i; $T ^ L V ^ „ tzfz L . 

^ (2) l±. S^ffi®«S (mM i:^jil3^.gQ (kg/h 

^ (2) ^•^^L7:^v^:»'a'^^«. xne^^m-e^r^i^^y^ 
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^^ ;^ t V- ^ T - ;5 C <b Tfe ^ i6 , t U T * 

^~ h ^ mm-r ^ m tt} ^ \^\^^:^m^mm-r ^ h<DX'h 
:^^mx'n'i^'r ^^^m^- V ^ - 7f. ^ - h (D^mmmQ 

j:: # PS (± V ^ . il S 1 k g / h r :^ _L T- f , XV — 

^^i<:m 3 k g y h T U±'C h ^ o 

^ 5^ fo^ T , m^Um^-^. ii ^ 1 0 0 ~ 3 5 0 ^ . 

*L<{:il 5 0~2 9 0 °Cc^?a^co«GiaT'ilji*^So 

^iyit'km^^nh(o:tf^i,zm^^^xm^i-^:f7m^. m 
!±T K =k n 0 :b m ^j: t' ^> p-i- ^ u < ffi v> b 5 o ^-:f * u v^ 

S: . a -a- ^ ^ J: o T m T'cf 5 . 1?^J ;t ;^ :7 a- / - 

m^-r ^ . ^^m'^^^Mt-^ i , o o o mmco^mxit. 

6. 6 6 0Pa (SOmmHg) --^ J± (D ^'^ ti^ H \^ < . 
^^i^ 6^ ^ Mt!}'^ 1 , 000-2. OOOc7)i|-5|SX'(i. 400 
Pa (3mmHg) — 6, 660Pa (50mmHg) (D ^ 
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2 , 670Pa (20inmHg) J^T, ^ \Z. I , 330Pa 
(l0mmHg)K;Td5$f^L<.5Jc: 26 7Pa (2mni 

H g ) JeJ^Td^0^ U 

-e # }^ aiJ Pg 'fe Tie ^ {k; !; ^ ^ , tK ^ -fb K y 

ix , 7\^m.itti ^) ^ 7^ mit /i- ^ M> fj: t' (D T /I- V ^ 

h£ (o T i3 V ^m:^xi T 7V :fj V ±m^m<D T^mit^i^m ; 
h ^ v^- fj: (D T 71- ^m^xy^T /V ti y ± m ^ cd r ^ 

^ K ^ : y A 7 a. / ^ ■> H\ h y ^ a 3^ 3. / ^f- k . 
-^i^^'^v^^A^^i/^v-K, LiO-Ar-OLi, NaO 
-Ar-ONa (Ar(iTy-^^S) ?'cti:'<^T/l';*y#mS. 
i;?T^^*y±^^M<7)Ty— a:Sri/K3®;g^^y^'5'i^> 
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4 0 

/^i^ J>> . ^ A « ^ h y ^ J^fi: ^ (DT li ife Jl T>' 

^ mir V V ^ ^ . :^'>^hy^^/^. ^ m. h ^) ^ . 

^m. V V y . (R^R'R^R") NB (R'RMl^RM 

Sfcfi (R'R'R'R*) PB (R'R'R^RM -C^j^tlST 
iy^=^yj^7i^u~ Y m ^ ^ y Tfs u — (R\ 
R^ R^ R^fiMiEoiiy) 7^tifo^'>^(D'fb^#?^;i^ 

if (D>r m(Di\:.^i^m ; ®? -fb 'iT'w ^ . mm.it ^^-^ ^ 

^'ct if o -i^ /V ^ = -^7 (7? -a- ^ ; ^ 'fb ^ X , r /V ;^ X 
:i- ^ iy Y . T )V ^ !V :^ X ti jv it^ ^ ^ ^ V . 1^ ^ ;^ X . 
^ /V X h y :/ h =^ Y fa ^ <d t /v n g ^ ^ (i t y — n 

^ 'y ^ h ^ v. 7. X {t'k m . ^ a ^ X -fb -a- ^ ^ CO ^ X 
\t%mm. : ®^{bro^ g^^ra. ^^fp^ f&s:i;^ 

^ ^ #& (75 T =1 =^ v- K * fd fi T y - n =Jr K if (75 (7) {b 

T/^y::if>i:.:^;'^if(Z)^-'>i^'fb#^m i ^^brv^f-^y. 

y ^ ^ y fa H <D r =i ^y \t ^ ; §^^-^>^ 
^^-7>':^'>', ;J^'i7^-7>':<f>/£i:-(;)-x':/;?fV(75{bg-^^^ : 

^ ib 5^ ^ ^ , ^ ^ >- (7) T /V =1 ^ K * /c T y — D :Jr :^ K ''.^ 
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4 1 

i: (D ^ ^ ><D ^t^mm. ; ^ v= /V = — ^ ^ mit'y ^ 

^ V? =2 ^ r> A o T /I- ^ v- K X T y — n ^ K\ i/ 

% tZ) fa Iffi -C- ti 5 o 

7^ ^ 3^ o ;^ >^ b i^ ^ S -a^ ^ CO $t ^ # $ij PS u^ 

\^ ^ — ;v ^ =■ ^ . ^ 7-^ ^ ^ 
i^^m\z.n\'^X 1^ 4 K (Z) W K # PS 

. ^ b M <^ ««l t L T , ^ ^ > =7 y^ . ir ^ 5: :y 

?tc if * b n ^ o ^ ^ (75 l^'ij i: L T {1 , ;^ X 1/ ;^ ;^ ^ - 
/V , ^ — ;^ ^ — yL- . =^ y ^ . ^ . ^ n , X 
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4 2 

^ m ^ mm -r ^ ti )^ <D m ^ <7) m m 

m-f- ^ . ^ r tt J: o T fsj "b PS ^ ^ tL ^ 60 -C fi 

. ^ S {± . y /i^ — ^ =1^ - -> ^ ^ a h y ^ :7 ^ 

- ( G p c ) -c ay ^ L . ^ m y ^ 1/ >- ^ ffi -c ^ -V 

— {i. CIELABV:fe{-ct<j^i^>T' (Jfi^^S. 2mm) 

^ ffi i/^ r ay ^ L , m ^ ^ b * -fii u „ 
^ss^^y 1 

/to ^c^m-^l^l(i, F^^^O. 5 7m^-efetl. ffJ^lm 
m.itigO. lm.g$7. 5m(D;^-7">'U;^^^ — /USUS 
3 1 6 Lm^W^:ff KT^StJcffi^Tfo^U, S'g'SllCl'K 

O M ® - 5^ ifl ^ ^ o m -a- ^ 1 <^ ^ IRiJ -\' :y h 

( 121 I'' ) izfj:^ X n ^) . mmxm^^^ o mttmi^^ 
^ U7t^ u — 3 ^ m w i- ^ tab (D -^mm ^ ^ ^ n h H X 

w CO fi ^ 1 C > t' :7 in y — yu A i: v~ r7 ^ - 77 — ijf ^ 

— h ( ^ t" ;^ -7 ^ y — A ^ tb 1 . 0 5) T^f^ S!i il L , 
NdnT, 000(7):7'u4^iJ-7— 3^. m a 5 5 0 



wo 97/22650 



PCT/JP96/03658 



4 3 



k g y h T (7^ m&X^ ^ ^ 2 6 0 °C. J±.tl 5 3 P 

a (0. 4inmHg) (D ^ ^ X- . WthnlOi^^^^m^'J 

- h ^ mm ti^ ^ I- h m ^ ^ n ^ ^ iite 
fc^^M^ u ?t7 — /j^^^ — ^^±l/^-rt^>t.^^n i i , 2 0 ox^fc 
^ i^mm ^j:^^ V ^ — T? o o 

V= C (wi — W2— wa) X P ^ — Vo 



X' , # # ^- S 5fe T 31 U S o 

w, : ri^>Jfy-7-C02 5B#ra1«^W^^* [k g] 

(D 2 d^mmnm. Ck g] 

[kg] 

t-a-I^J^'T^itm [k g/m^] 



V 0 

P 



±lEiC(^^bM-t5w.fil, 250kg. W2 II 1, 064k 
g. waJilOkg, vo!10. Olm^, piil. 100k 
g/m'-C*?';. tieo-C2 5H#r^m(7)?{?j^*VfiQ. ISm^* 
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4 4 

= W-^'^:^''< K 7 <7> i))g X ^ 4^ ^ V 7 (7}^ ^ X 
= 7 . 5 ( m M 

(SO. 0 0 8in='-CfcofCot^o-C. 2 5^^^0^^®ffi 
^ S ^iS^ 7 . 5 m T' o . 2 5 ~ 5 0 0^^ CD , :/ U 

?p ^ u < . 5 0 m m <D mm m V 2 5 mm^^com^Mv 

tmZX'h^f^o */c. 50B#^^(DS^ffiB«S^Lj25^ 
tJ^oT. 2 5B#rB^^, 5 0H#PB1^(Dl^Ti^t>^ (1) <D:£ 

j2 , 1 . 7 0. izi 1 . 0 0 -c o 7t 0 m^MY 

^ll^^^co2 6%-efc6o ^§:^7J<';:^7 — 7J^"^ — h 

(D^MjI^SQIS. 4 9. ekg/hrT-fcofc, Z.<:O^WS^ 
zt^i; ;?7— tK^ - 3 0 0 °C-e#tttl/ifeff^LTf^mL7'c. 
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4 5 

3. 2 m m (D (D m m ^ - ^ ^ h ^ n fc '4^ ^ . 1 

2 5 t: , 4 0 0 ^ <7? b MiS ii 3 . 8 -V- h [) . mm ^j: ^ 

ms&m 2 5 

a: ^ /V 7t7 — 7j^' ^ — h ( ^ ^ :7 3. y — A ^ /H:b 1 . 0 5) 

^S^fiV^U^^Mffiffias. y ;^ - ^ - h <Di;;rn 
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